The distribution and partial characterization of UDPgalactose: N-acetylgalactosamine mucin galactosyltransferase activity from rat small intestine and its sensitivity to Zn2+.
UDPgalactose: N-acetylgalactosamine mucin galactosyltransferase activity of the rat intestine was studied and purified using asialo-ovine submaxillary mucin as the acceptor substrate and inhibitors to suppress UDPgalactose breakdown by pyrophosphatase activities particularly prevalent in the duodenal-jejunal regions. Despite adequate suppression of UDPgalactose breakdown, significant intestinal region differences of mucin galactosyltransferase activity were observed. Elevations of activity were observed in the duodenum and distal ileum of the small intestine and the cecum and proximal colon; these elevations in activity correspond to areas of increased mucin production. Similarly, mucin galactosyltransferase activity of duodenal cells isolated along a crypt-to-villus axis showed a moderate increase (67.7%) in activity associated with cells in the crypt region. Small intestine mucin galactosyltransferase activity was purified 800-fold using a series of ion exchange (DEAE-Sepharose), gel filtration (S-200 Sephacryl) and affinity chromatographic steps to isolate the mucin galactosyltransferase activity from a Triton X-100/Nonidet P-40 extract of homogenized cells obtained by scraping everted intestines. The partially purified enzyme showed two distinct protein bands of 81.5 and 50 kDa and a faint band at 53.3 kDa. Kinetic analysis gave an apparent Km of 152 microM for UDPgalactose. The enzyme showed optimal activity with Mn2+ (20 mM) and partial activities using a number of other divalent cations. Higher concentrations of Mn2+ were slightly inhibitory. Mucin galactosyltransferase activity was inhibited by more then 90% in the presence of Zn2+ (4 mM) and this inhibition could not be reversed by additional Mn2+. Addition of Zn2+ (4 mM) to assays containing Mn2+ (20 mM) did not cause appreciable UDPgalactose breakdown, as measured by high-voltage paper electrophoresis, suggesting that Zn2+ inhibition is not a result of pyrophosphatase activation. In addition, Zn2+ does not appear to activate a protease or glycosidase activity in the partially purified enzyme preparation which could hydrolyze the galactosylated product prior to isolation.